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EDITORIAL
Macrophage-mediated renal cell death
It is well documented that macrophages are critically attractant protein-1 gene demonstrated that interstitial
involved in the initiation and orchestration of the acute in- inflammatory macrophages may induce both tubular in-
flammatory response and play an important role during jury and tubular cell apoptosis [6].
renal inflammation [1]. Inflammatory macrophages pro- The macrophage therefore appears to be capable of
duce a wide array of proinflammatory mediators and are inducing resident renal cell apoptosis, but what mecha-
capable of inducing apoptosis in a variety of target cells [2]. nisms underlie this macrophage-mediated cytotoxicity?
In this issue of Kidney International, Lange-Sperandio Current data suggest that macrophages may cause renal
et al report that inhibition of macrophage recruitment cell death by both direct and indirect mechanisms. For ex-
to the obstructed kidneys of neonatal mice is associated ample, medium conditioned by lipopolysaccharide (LPS)-
with a reduction in both tubular epithelial cell apoptosis activated murine bone marrow-derived macrophages
and interstitial fibrosis [3]. They performed unilateral (BMDM) induces apoptosis of primary murine tubular
ureteric obstruction (UUO) within 48 hours of birth in cells [6]. Further insight has been gained by studies of
either wild-type mice or mice targeted for the deletion LPS/interferon- activated co-cultures of murine BMDM
of the adhesion molecule l-selectin alone or all three and rodent glomerular mesangial cells [7]. In this system,
selectins (e-, p-, and l-selectin). Selectin deficiency was nitric oxide and tumor necrosis factor- (TNF-) play a
associated with a significant reduction in macrophage ac- key role in macrophage induction of target mesangial
cumulation within the inflamed tubulointerstitium, thus
cell apoptosis. More recent experiments using a similar
reinforcing the important role of the selectin adhesion
in vitro co-culture strategy indicate that nitric oxide is amolecules in macrophage recruitment to the injured kid-
key mediator of macrophage-mediated tubular epithelialney. Both the l-selectin and triple selectin knockout mice
cell death (abstract; Kipari et al, J Am Soc Nephrolexhibited a significant reduction in the level of tubular
12:614A, 2001). Macrophages may also facilitate cellcell apoptosis at days 5 and 12 following UUO. In addi-
death indirectly. Recent studies demonstrate a strikingtion, a close correlation was noted between the level of
and specific colocalization of macrophage infiltrationtubular cell apoptosis and the severity of the interstitial
with loss of tubular epithelial cell expression of vascularmacrophage infiltrate, thereby implicating inflammatory
endothelial cell growth factor (VEGF) in the remnantmacrophages in the active induction of tubular cell apo-
kidney model in the rat [8]. Furthermore, in vitro dataptosis. Furthermore, the resultant reduction in macro-
implicate a role for macrophage-derived cytokines suchphage accumulation and tubular cell death evident in
as TNF- and interleukin-1 in the down-regulation ofthe obstructed kidneys of selectin knockout mice was
tubular cell mRNA and protein levels of VEGF, an im-associated with a beneficial diminution in tubulointer-
portant endothelial cell mitogen and survival factor [8].stitial fibrosis at day 12.
The dramatic macrophage-associated down-regulationThis study lends weight to previous work that indicates
of tubular cell VEGF expression would facilitate in-the potential of the macrophage to induce injury during
renal inflammation. For example, in studies of nephro- creased apoptosis and diminished proliferation of peritu-
toxic nephritis in the rat, the depletion of glomerular bular capillary endothelial cells and therefore predispose
macrophages induced by the administration of micro- to progressive peritubular capillary rarefaction. The re-
encapsulated clodronate significantly diminished protein- sultant tissue hypoxia and ischemia would be predicted
uria [4] while clodronate-mediated macrophage deple- to augment tubular cell apoptosis, renal tubular atrophy,
tion in Thy 1 glomerulonephritis was associated with and further VEGF down-regulation, thereby leading to
diminished production of mesangial cell matrix [5]. Fur- progressive tubular and endothelial cell deletion and ir-
thermore, studies of nephrotoxic glomerulonephritis in reversible tissue scarring [9, 10].
mice targeted for the deletion of the monocyte chemo- It would therefore seem that therapeutic strategies
aimed at the inhibition of macrophage recruitment would
be of significant benefit in renal inflammation. However,
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there are complicating factors. For example, macrophagegial cell matrix, nephrotoxic glomerulonephritis, vascular endothelial
cell growth factor. proliferation plays an important role in the net macro-
phage accumulation evident in renal inflammation with tu- 2002 by the International Society of Nephrology
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